Replacement of acyl and alk-1-enyl groups in Clostridium butyricum phospholipids by exogenous fatty acids.
The effect of exogenous unsaturated fatty acids on the acyl and alk-1-enyl group composition of the phospholipids of Clostridium butyricum has been examined. Unsaturated fatty acids support the growth of this organism in the absence of biotin. When cells were grown at 37 degrees in media containing oleate or linoleate and a Casamino acid mixture containing traces of biotin, the exogenous fatty acids were found mainly in the alk-1-enyl chains of the plasmalogens with less pronounced incorporation into the acyl chains. However, at 25 degrees in this medium, both the acyl and alk-1-enyl chains contained substantial amounts of the 18:1 supplement plus the C19-cyclopropane chains derived from it. Ak-1-enyl chains in all the major phosphatide classes showed a uniformly high substitution by the oleate supplement in cells grown at 37 degrees. The oleate and C19-cyclopropane content of the acyl chains was more variable among the phosphatide classes. At 37 degrees, trans-9-octadecenoic acid (elaidic acid) also supported growth and was incorporated into both acyl and alk-1-enyl chains at a high level. When cells were grown on oleate at 37 degrees in media containing biotin-free Casamino acids, both the acyl and alk-1-enyl chains had a high level of 18:1 plus C19-cyclopropane chains. In the cells grown at 37 degrees with oleate substantial changes were seen in the phospholipid class composition. There was a large decrease in the ethanolamine plus N-methylethanolamine plasmalogens with a corresponding increase in the glycerol acetals of these plasmalogens. The glycerol phosphoglycerides were also significantly lower with the appearance of an unknown, relatively nonpolar phospholipid fraction.